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(54) COOUNG CIRCUIT FOR HYDRAULIC CONTINUOUSLY VARIABLE TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of a conventional 
technique, in which the cooling efficiency of one hydraulic 
continuously variable transmission is low, since, in a cooling circuit 
of a plurality of hydraulic continuously variable transmissions 
constituting a transmission unit, a housing of one hydraulic 
continuously variable transmission is cooled by the oil that has 
been used for cooling a housing of the other hydraulic continuously 
variable transmission. 

SOLUTION: Charge relief valves 54, 64 are disposed to charge 
circuits 53 of HSTs 100, 200. Insides of the housings 31 of the 
HSTs 100, 200 are cooled by oil leaking from the relief valves 54, 
64. One charge relief valve 64 is equipped with flow limitation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cooling circuit of the hydraulic infinite variable-speed drive characterized by having prepared the 
charge relief valve in the charge circuit of each hydraulic stepless transmission, respectively, having cooled the 
inside of housing of the hydraulic stepless transmission in which this charge relief valve is prepared with the oil 
leaked from each charge relief valve in the gear change unit equipped with two or more hydraulic stepless 
transmissions which consist of a hydraulic pump and a hydraulic motor, respectively, and constituting one 
charge relief valve in a charge relief valve with a flow rate limit. 

[Claim 2] The cooling circuit of the hydraulic infinite variable-speed drive characterized by having prepared the 
charge relief valve in the charge circuit of each hydraulic stepless transmission, respectively, having cooled the 
inside of housing of the hydraulic stepless transmission in which this charge relief valve is prepared with the oil 
leaked from each charge relief valve in the gear change unit equipped with two or more hydraulic stepless 
transmissions which consist of a hydraulic pump and a hydraulic motor, respectively, and constituting one 
charge relief valve in a charge relief valve with an orifice. 

[Claim 3] The cooling circuit of the hydraulic infinite variable-speed drive characterized by for both the 
cracking pressure of the oil which prepares a charge relief valve in the charge circuit of each hydraulic stepless 
transmission, respectively, cools the inside of housing of the hydraulic stepless transmission in which this 
charge relief valve is prepared with the oil leaked from each charge relief valve in the gear change unit 
equipped with two or more hydraulic stepless transmissions which consist of a hydraulic pump and a hydraulic 
motor, respectively, and leaks the charge relief valve of each hydraulic stepless transmission, and override both 
[ one side or ] to constitute in a mutually different charge relief valve. 

[Claim 4] The cooling circuit of the hydraulic infinite variable-speed drive characterized by cooling the inside 
of housing of each hydraulic stepless transmission with the oil which prepares a charge relief valve in the 
charge circuit of one hydraulic stepless transmission, prepares an orifice in the charge circuit of the hydraulic 
stepless transmission of another side in the gear change unit equipped with two or more hydraulic stepless 
transmissions which consist of a hydraulic pump and a hydraulic motor, and is leaked from this charge relief 
valve, and the oil leaked from an orifice. 

[Claim 5] It is the cooling circuit of the hydraulic infinite variable-speed drive which a charge pump forms 
separately the pump for housing cooling of each hydraulic stepless transmission, and is characterized by cooling 
housing of each hydraulic stepless transmission with the pump for this housing cooling in the gear change unit 
equipped with two or more hydraulic stepless transmissions which consist of a hydraulic pump and a hydraulic 
motor. 

[Claim 6] It is the cooling circuit of the written aforementioned oil pressure controller infinite variable-speed 
drive for any of claim 1 characterized by connecting the drain circuit of each hydraulic stepless transmission to 
a serial or juxtaposition in the cooling circuit of said hydraulic infinite variable-speed drive thru/or claim 5 their 
being. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the cooling circuit of two or more 
hydraulic stepless transmissions which constitutes the gear change unit used as a steering system from a 
combined harvester and thresher, a tractor, etc. 
[0002] 

[Description of the Prior Art] From the former, the gear change unit which uses one [ two or more preparations 
and ] hydraulic stepless transmission for steering, and uses the hydraulic stepless transmission of another side 
for transit is carried in steering systems, such as a combined harvester and thresher and a tractor, in the 
hydraulic stepless transmission which consists of a hydraulic pump and a hydraulic motor. In this gear change 
unit, the cooling circuit which cools the inside of housing of the hydraulic stepless transmission of one of these 
with the oil leaked from the charge relief valve prepared in one hydraulic stepless transmission, and cools the 
inside of housing of the hydraulic stepless transmission of another side with the oil after cooling was 
constituted. For example, gear change unit 1' shown in drawing 20 consists of HST100' which consists of a 
hydraulic pump 21 and a hydraulic motor 22, and HST200' which similarly consists of a hydraulic pump 21 and 
a hydraulic motor 22, and is carrying out the inner package of the charge pump 51 and the charge charge relief 
valve 54 to this HST100*. and HST100 from the charge relief valve 54 'housing 31' -- he supplies the oil after 
cooling HST100' with the oil leaked inside and cooling this HST100' to housing 31' of HST200, and is trying to 
cool this HST200' 
[0003] 

[Problem(s) to be Solved by the Invention] Since it was constituted by the oil which cooled the inside of 
housing of one hydraulic stepless transmission so that the inside of housing of the hydraulic stepless 
transmission of another side might be cooled and the oil temperature was already high in case the inside of 
housing of the hydraulic stepless transmission of another side is cooled, the cooling circuit of two or more 
hydraulic stepless transmissions which constitute a gear change unit like the above-mentioned had the bad 
cooling effectiveness of the hydraulic stepless transmission of another side. 
[0004] 

[Means for Solving the Problem] The technical problem which is going to solve this invention is like the above, 
and this The means for solving a technical problem is explained below. That is, in claim 1, in the gear change 
unit equipped with two or more hydraulic stepless transmissions which consist of a hydraulic pump and a 
hydraulic motor, the charge relief valve was prepared in the charge circuit of each hydraulic stepless 
transmission, respectively, the inside of housing of the hydraulic stepless transmission in which this charge 
relief valve is prepared was cooled, respectively, and one charge relief valve was constituted in the charge relief 
valve with a flow rate limit with the oil leaked from each charge relief valve. 
[0005] Moreover, in claim 2, in the gear change unit equipped with two or more hydraulic stepless 
transmissions which consist of a hydraulic pump and a hydraulic motor, the charge relief valve was prepared in 
the charge circuit of each hydraulic stepless transmission, respectively, the inside of housing of the hydraulic 
stepless transmission in which this charge relief valve is prepared was cooled, respectively, and one charge 
relief valve was constituted in the charge relief valve with an orifice with the oil leaked from each charge relief 
valve. 

[0006] Moreover, in the gear change unit equipped with two or more hydraulic stepless transmissions which 
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consist of a hydraulic pump and a hydraulic motor in claim 3, the charge relief valve was prepared in the charge 
circuit of each hydraulic stepless transmission, respectively, the inside of housing of the hydraulic stepless 
transmission in which this charge relief valve is prepared was cooled with the oil leaked from each charge relief 
valve, respectively, and both the cracking pressure of the oil which leaks the charge relief valve of each 
hydraulic stepless transmission, and override both [ one side or ] constituted in a mutually different charge relief 
valve. 

[0007] Moreover, in claim 4, in the gear change unit equipped with two or more hydraulic stepless 
transmissions which consist of a hydraulic pump and a hydraulic motor, a charge relief valve is prepared in the 
charge circuit of one hydraulic stepless transmission, an orifice is prepared in the charge circuit of the hydraulic 
stepless transmission of another side, and the inside of housing of each hydraulic stepless transmission is cooled 
with the oil leaked from this charge relief valve, and the oil leaked from an orifice. 
[0008] Moreover, in claim 5, in the gear change unit equipped with two or more hydraulic stepless 
transmissions which consist of a hydraulic pump and a hydraulic motor, a charge pump forms separately the 
pump for housing cooling of each hydraulic stepless transmission, and housing of each hydraulic stepless 
transmission is cooled with the pump for this housing cooling. 

[0009] Moreover, in claim 6, the drain circuit of each hydraulic stepless transmission was connected to a serial 

or juxtaposition in the cooling circuit of said hydraulic infinite variable-speed drive. 

[0010] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained. The circuit diagram 
in which drawing l's being the gear change unit of this invention, and showing the configuration which used the 
charge relief valve in one HST as the charge relief valve with a flow rate limit, The side-face sectional view 
showing the charge relief valve with which drawing 2 was constituted by the charge relief valve with a flow rate 
limit, The front view showing the piston of the charge relief valve with which drawing 3 was constituted by the 
charge relief valve with a flow rate limit, The circuit diagram showing the configuration whose drawing 4 
carried out the series connection of the drain circuit of each HST of the gear change unit in drawing 1 , Drawing 
in which drawing 5 shows the flow characteristics of a charge relief valve, the circuit diagram of the gear 
change unit in which the configuration in which drawing 6 considered the charge relief valve in one HST as the 
charge relief valve with an orifice is shown, The side-face sectional view showing the charge relief valve with 
which drawing 7 was constituted by the charge relief valve with an orifice, The front view showing the piston of 
the charge relief valve with which drawing 8 was constituted by the charge relief valve with a flow rate limit, 
The circuit diagram and drawing 10 which show the configuration whose drawing 9 carried out the series 
connection of the drain circuit of each HST of the gear change unit in drawing 6 are set to one HST. The circuit 
diagram of the gear change unit in which the configuration which prepared the orifice instead of the charge 
relief valve is shown, The circuit diagram showing the configuration whose drawing 11 carried out the series 
connection of the drain circuit of each HST of the gear change unit in drawing 10 , The circuit diagram showing 
the gear change unit of a configuration of that drawing 12 formed the pump for cooling separately from a 
charge pump, The circuit diagram showing the configuration whose drawing 13 carried out the series 
connection of the drain circuit of each HST of the gear change unit in drawing 12 R> 2, Drawing showing the 
configuration [ in / in drawing 14 / the gear change unit of drawing 12 ] in which while prepared the charge 
relief valve only in HST, The circuit diagram showing the configuration whose drawing 15 carried out the series 
connection of the drain circuit of each HST of the gear change unit in drawing 14 , Drawing showing the 
configuration whose drawing 16 carried out the inner package of the charge pump and the pump for cooling of a 
gear change unit in drawing 14 to HST, respectively, The circuit diagram showing the configuration whose 
drawing 17 carried out the series connection of the drain circuit of each HST of the gear change unit in drawing 
16 , Drawing showing the configuration in a gear change unit [ in / in drawing 18 / drawing 16 ] in which while 
prepared the charge relief valve only in HST, The circuit diagram and drawing 2020 showing the configuration 
to which drawing 19 carried out the series connection of the drain circuit of each HST of the gear change unit in 
drawing 18 are a circuit diagram showing the conventional gear change unit. 

[0011] First, the configuration of the gear change unit equipped with two or more hydraulic infinite variable- 
speed drives which have the cooling circuit of this invention is explained. As shown in drawing 1 , the gear 
change unit 1 is constituted by two or more hydraulic infinite variable-speed drives (it is henceforth indicated as 
"HST") 100 and HST200. HST100 consists of a hydraulic pump 21 and a hydraulic motor 22, and possesses the 
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charge pump 51. The hydraulic pump 21 and the hydraulic motor 22 are connected by Maine circuit 32R and 
32L. The check valve 44-44 is infixed between this Maine circuit 32R and 32L, and the charge circuit 53. 
[0012] Charge ** from the charge pump 51 is supplied to the charge circuit 53, and when the hydraulic oil of 
Maine circuit 32R and 32L runs short, it constitutes so that hydraulic oil may be supplied to Maine circuit 32R 
and 32L through a check valve 44 from the charge circuit 53. Moreover, the charge relief valve 54 is formed in 
the charge circuit 53, if charge ** becomes large rather than constant value, this relief valve 54 will open, 
hydraulic oil leaks out into housing 31 from the charge circuit 53, and it constitutes so that the oil pressure in 
Maine circuit 32R and 32L may be held to a constant pressure. 

[0013] HST200 consists of a hydraulic pump 21 and a hydraulic motor 22, and this hydraulic pump 21 and the 
hydraulic motor 22 are connected by Maine circuit 32R and 32L. The check valve 44-44 is infixed between this 
Maine circuit 32R and 32L, and the charge circuit 53. The charge circuit 53 of HST200 and the charge circuit 
53 of said HST100 are opened for free passage by free passage way 53a, and charge ** from the charge pump 
51 of HST100 is supplied to the charge circuit 53 of this HST200. And when the hydraulic oil of Maine circuit 
32R and 32L runs short, it constitutes so that hydraulic oil may be supplied to Maine circuit 32R and 32L 
through a check valve 44 from the charge circuit 53. Moreover, the charge relief valve 64 is formed in the 
charge circuit 53, if charge ** becomes large rather than constant value, this relief valve 64 will open, hydraulic 
oil leaks out into housing 31 from the charge circuit 53, and it constitutes so that the oil pressure in Maine 
circuit 32R and 32L may be held to a constant pressure. 

[0014] Moreover, the inside of the housing 31 of the inside of the housing 31 of HST100 and HST200 is 
connected by the drain circuit 58, and the oil in the housing 31 of this HST100 and the oil in the housing 31 of 
HST200 return to an oil tank T through the drain circuit 58. In addition, the housing 31 of HST100 and the 
housing 31 of HST200 may be constituted in one, or may be constituted on another object. 
[0015] The charge relief valve 64 of HST200 is constituted by the charge relief valve with a flow rate limit. For 
example, as the charge relief valve 64 is shown in drawing 2 and drawing 3 , a piston 162 is fitted in casing 161 
free [ sliding ], and this piston 162 is energized in the direction which the charge relief valve 64 closes by the 
spring member 163. Moreover, slit 162b is formed in body section 162a of a piston 162 at two or more places, 
and after the piston 162 slid in the anti-energization direction of the spring member 163 and the charge relief 
valve 64 has opened, upstream port 64a of the charge relief valve 64 and secondary port 64b are constituted so 
that this slit 162b may be open for free passage. 

[0016] And if the charge relief valve 64 is usually in the condition that valve portion 162c of a piston 162 
closed in contact with casing 161 according to the energization force of the spring member 163 and the pressure 
concerning the upstream port 64a section of this charge relief valve 64 becomes larger than the energization 
force of the spring member 163, a piston 162 will resist the energization force of the spring member 163, and 
will slide, valve portion 162c will estrange from casing 161, and the charge relief valve 64 will open. Since the 
sum total cross-sectional area of two or more slit 162b is small constituted compared with the opening area of 
secondary port 64b of a piston 162, the flow rate of the charge relief valve 64 of a valve-opening condition will 
be restricted by slit 162b, and the oil of a fixed flow rate will leak it in housing 31 irrespective of the opening of 
the charge relief valve 64. 

[0017] Thus, in the constituted gear change unit 1, the drain of the oil which cooled this HST100 with the oil 
leaked in the housing 31 of HST100 from the charge relief valve 54, and he is trying to cool this HST200 with 
the oil leaked in the housing 31 of HST200 from the charge relief valve 64, and cooled the housing 31 of 
HST100, and the oil which cooled the housing 31 of HST200 is carried out to an oil tank T, respectively. 
[0018] In this case, since the relief valve 64 of HST200 is constituted by the charge relief valve with a flow rate 
limit, there are few flow rates than the relief valve 54 of HST100, and a difference arises in the oil quantity 
leaked in housing 31 by HST100 and HST200. Therefore, the direction of HST100 by which many oils are 
leaked in housing 31 will be cooled better than HST200, and a difference will arise to both cooling degree. In 
addition, although the charge relief valve 64 of HST200 was constituted from this example in the charge relief 
valve with a flow rate limit, it is also possible to constitute the charge relief valve 54 of HST100 in a charge 
relief valve with a flow rate limit. 

[0019] Thus, when a difference can be prepared in both cooling degree and the oil quantity in the charge circuit 
53 runs short especially with constituting either the charge relief valve 54 of HST100, or the charge relief valve 
64 of HST200 in a charge relief valve with a flow rate limit, HST of the direction which is not constituted in a 
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charge relief valve with a flow rate limit can be cooled preponderantly. 

[0020] Moreover, the gear change unit 1 which constituted either the charge relief valve 54 of HST100 or the 
charge relief valve 64 of HST200 in the charge relief valve with a flow rate limit can also be constituted as 
follows. That is, the gear change unit 1 shown in drawing 4 leads the drain oil from the housing 31 of HST100 
in the housing 31 of HST200 through the drain circuit 57, it constitutes it so that the drain oil out of the housing 
31 of HST200 may be discharged to an oil tank T through the drain circuit 59, and others of it are the same as 
that of the configuration of the gear change unit 1 shown in drawing 1 . That is, the series connection of the 
drain of HST100 and the drain of HST200 is carried out. 

[0021] Thus, by making the oil in the housing 31 of HST100 flow in the housing 31 of HST200, in addition to 
cooling with a relief valve 64, HST200 can be cooled with the oil after cooling HST100, and it becomes 
possible to heighten the cooling effect of this HST200. 

[0022] Moreover, the flow characteristics of the oil which leaks the charge relief valve 54 of HST100 and the 
charge relief valve 64 of HST200 can constitute in a mutually different charge relief valve. As shown in 
drawing 5 , for example, the charge relief valve 54 of HST100 An injection-valve opening pressure is PI, and 
the leak of an oil constitutes with lifting of charge ** on the bulb possessing the flow characteristics LI which 
start at the include angle theta 1 after that. About the relief valve 64 of HST200, it is P2 with a bigger injection- 
valve opening pressure than said PI, and constitutes on the bulb possessing the flow characteristics L2 which 
start with lifting of charge ** at the include angle theta 2 with the bigger leak of an oil than said include angle 
theta 1 after that. That is, flow characteristics LI and flow characteristics L2 are changing the override property. 
In this case, when charge ** is P3, the leak of the oil from the charge relief valve 54 is set to Ql, and the leak of 
the oil from a relief valve 64 is set to many Q2 from Ql. 

[0023] Moreover, although it has the flow characteristics LI with same charge relief valve 54 and charge relief 
valve 64, it can constitute so that it may have flow-characteristics Lla and flow-characteristics Lib from which 
a cracking pressure differs mutually by P5 and P3. That is, flow-characteristics Lla and flow-characteristics 
Lib have a the same override property, and cracking pressures differ. Similarly, although it has the same flow 
characteristics L2, it can also constitute so that it may have flow-characteristics L2a and flow-characteristics 
L2b from which a cracking pressure differs mutually by P4 and P3. That is, flow-characteristics L2a and flow- 
characteristics L2b have a the same override property, and cracking pressures differ. And like [ as flow- 
characteristics Lla and flow-characteristics L2a ], while override properties differ, for example, the flow 
characteristics of the charge relief valve 54 and the charge relief valve 64 can also be constituted so that 
cracking pressures may differ. Furthermore, a cracking pressure is the same and constituting so that override 
properties may differ is also possible. 

[0024] Thus, the cooling condition of HST100 and HST200 can be controlled separately, and it can constitute 
from constituting the charge relief valve 54 and the charge relief valve 64 of each other in flow characteristics 
from which both an override property, and both [ one side or ] differ so that it may cool preferentially any of 
HST100 or HST200 they are. 

[0025] Moreover, the gear change unit 1 can also be constituted as follows. The gear change unit 1 shown in 
drawing 6 constitutes the charge relief valve 64 of HST200 in the gear change unit 1 shown in drawing 1 in a 
charge relief valve with an orifice. 

[0026] As charge charge relief- valve 64* in the gear change unit 1 of drawing 6 constituted by the charge relief 
valve with an orifice is shown in drawing 7 and drawing 8 , piston 162' is fitted in casing 161' free [ sliding ], 
and this piston 162' is energized in the direction which charge relief-valve 64' closes by spring member 163'. 
Moreover, slit 162b' is formed in body section 162a[ of piston 162' ]' at two or more places, and after piston 
162' slid in the an ti -energization direction of spring member 163' and charge charge relief-valve 64' has opened, 
upstream port 64a[ of charge charge relief-valve 64' ]' and secondary port 64b' are constituted so that this slit 
162b' may be open for free passage. 

[0027] And charge relief-valve 64' is usually in the condition that valve portion 162c[ of piston 162' ]' closed in 
contact with casing 161' according to the energization force of spring member 163'. If the pressure concerning 
the upstream port 64a' section of this charge charge relief-valve 64' becomes larger than the energization force 
of spring member 163' Piston 162* resists the energization force of spring member 163', and slides, valve 
portion 162c' estranges from casing 161', and charge relief-valve 64' opens. Since the sum total cross-sectional 
area of two or more slit 162b' is small constituted compared with the opening area of secondary port 64b' of 
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piston 162', the flow rate of charge relief-valve 64' of a valve-opening condition will be restricted by slit 162b\ 
and the oil of a fixed flow rate will leak it in housing 31 irrespective of the opening of charge charge relief- 
valve 64*. 

[0028] Moreover, in the casing 161* side face of valve portion 162c 1 , two or more formation of the orifice 162d 
is carried out, even if it is in the condition that charge relief-valve 64' closed, the upstream port 64a'side and 
secondary port 64b' side will be opened for free passage by this orifice 162d, and an oil will leak out into 
housing 31. 

[0029] Even when charge ** in the charge circuit 53 does not become higher than the injection- valve opening 
pressure of charge charge relief-valve 64' by this, the oil of a constant rate is supplied into the housing 31 of 
HST200, and it always becomes possible to cool this HST200. In addition, although charge relief-valve 64' of 
HST200 was constituted from this example in the charge relief valve with an orifice, it is also possible to 
constitute the charge relief valve 54 of HST100 in a charge relief valve with an orifice. 

[0030] Moreover, as shown in drawing 9 , the gear change unit 1 which constituted either the charge relief valve 
54 of HST100 or the charge relief valve 64 of HST200 in the charge relief valve with an orifice can also be 
constituted so that the drain oil from the housing 31 of HST100 may be led in the housing 31 of HST200 
through the drain circuit 57 and the drain oil out of the housing 31 of HST200 may be discharged to an oil tank 
T through the drain circuit 58. 

[0031] Furthermore, the gear change unit 1 can also be constituted as follows. The gear change unit 1 shown in 
drawing 10 is considered as the configuration which formed the direct orifice 65 in the charge circuit 53 instead 
of preparing charge relief-valve 64' in HST200 in the gear change unit 1 of drawing 6 . Thus, by not preparing 
charge charge relief-valve 64\ but forming the direct orifice 65 in the charge circuit 53, irrespective of charge 
**, the oil of constant flow will leak out in the housing 31 of HST200, and can always cool this HST200 stably. 
Moreover, since an orifice 65 can be considered as a easier configuration than charge relief- valve 64', it can 
attain low cost-ization. 

[0032] In addition, it can also consider as the configuration which formed said orifice 65 in the charge circuit 53 
instead of preparing charge charge relief-valve 64* in HST200 in the gear change unit 1 of drawing 9 , as shown 
in drawing 1 1 . 

[0033] Moreover, the gear change unit 1 can also be constituted as shown in drawing 12 . That is, the hydraulic 
pump 52 for cooling of HST100 and HST200 is formed and constituted separately [ the charge pump 51 ]. 
Moreover, the gear change unit 1 of drawing 12 has formed the charge pump 51 in the exterior of HST100 and 
HST200, and the hydraulic pump 52 for cooling is formed outside similarly. 

[0034] It connects with the housing 31 of HST100, and the housing 31 of HST200, and the hydraulic pump 52 
for cooling supplies the oil coolant in this housing 31. Moreover, supply of an oil is enabled like the above- 
mentioned into the housing 31 of HST100 and HST200 through the charge relief valve 54-64 with the charge 
pump 51 connected to the charge circuit 53. 

[0035] Thus, the hydraulic pump 52 for cooling is formed separately [ the charge pump 51 ], using the hydraulic 
pump 52 for cooling, with constituting so that HST 100-200 may be cooled, it is not influenced from the charge 
circuit 53 to the amount of charge relief, but HST 100-200 can always mainly be cooled by the oil coolant of a 
constant rate. Although sufficient cooling cannot be performed if there are few amounts of charge relief when 
HST 100-200 is made to be cooled only with the charge relief oil from the charge circuit 53, it becomes 
possible by mainly cooling using the hydraulic pump 52 for cooling to perform stably sufficient cooling. 
[0036] In addition, the configuration which formed the hydraulic pump 52 for cooling separately [ the charge 
pump 51 ] can apply the drain of HST100, and the drain of HST200 also to the configuration which carried out 
the series connection like drawing 12 like the gear change unit 1 shown in drawing 13 . 

[0037] Moreover, as shown in drawing 14 , when the hydraulic pump 52 for cooling is formed separately [ the 
charge pump 51 ] like the gear change unit 1 of drawing 12 , it can also consider as the configuration (the 
charge bulb 64 is not formed in HST200) which formed the charge bulb 54 only in HST100. In this case, 
although the break-through oil from the charge bulb 54 is not supplied in the housing 31 of HST200, since an 
oil coolant is always supplied from the hydraulic pump 52 for cooling, it is possible to perform sufficient 
cooling. In addition, this configuration can be applied also when the series connection of the drain of HST100 
and the drain of HST200 is carried out, as shown in drawing 15 . 

[0038] Moreover, as shown in drawing 16 , in the gear change unit 1 which formed the charge pump 51 and the 
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hydraulic pump 52 for cooling, this charge pump 51 and the hydraulic pump 52 for cooling can also be 
considered as the configuration which carried out the inner package to the housing 31 of HST100, and the 
housing 31 of HST200, respectively like drawing 12 . Thus, by carrying out the inner package of the charge 
pump 51 and the hydraulic pump 52 for cooling, compared with the case where sheathing of these is carried out, 
a piping member, a casing member, and a filter can be excluded and miniaturization and low cost-ization can be 
attained. 

[0039] And by carrying out the inner package of either the charge pump 51 or the hydraulic pump 52 for 
cooling to either HST100 or HST200, and carrying out the inner package of another side of the charge pump 51 
and the hydraulic pump 52 for cooling to another side of HST100 and HST200, further, while aiming at the 
simplification of piping, and the abbreviation of a filter, it becomes possible to increase the degree of freedom 
of the arrangement layout of each part material. Furthermore, this configuration can be applied also when the 
series connection of the drain of HST100 and the drain of HST200 is carried out, as shown in drawing 17 . 
[0040] Moreover, as shown in drawing 18 , when the inner package of the charge pump 51 and the hydraulic 
pump 52 for cooling is carried out to the housing 31 of HST100, and the housing 31 of HST200 like drawing 
16 , it can also consider as the configuration (the charge bulb 64 is not formed in HST200) which formed the 
charge relief valve 54 only in HST100. Furthermore, the configuration shown in drawing 18 can be applied also 
when the series connection of the drain of HST100 and the drain of HST200 is carried out, as shown in drawing 
19 . 
[0041] 

[Effect of the Invention] Since this invention was constituted like the above, the following effectiveness is done 
so. Namely, it sets to the gear change unit [ according to claim 1 ] equipped with two or more like and hydraulic 
stepless transmissions which consist of a hydraulic pump and a hydraulic motor. With the oil which prepared 
the charge relief valve in the charge circuit of each hydraulic stepless transmission, respectively, and was leaked 
from each charge relief valve Since the inside of housing of the hydraulic stepless transmission in which this 
charge relief valve is prepared was cooled, respectively and one charge relief valve was constituted in the 
charge relief valve with a flow rate limit The hydraulic stepless transmission in which the charge relief valve 
constituted in the charge relief valve with a flow rate limit is prepared, When a difference can be prepared in a 
cooling degree with the hydraulic stepless transmission in which the charge relief valve which is not so is 
prepared and the oil quantity in a charge circuit runs short especially, the hydraulic stepless transmission of the 
direction which is not constituted in a charge relief valve with a flow rate limit can be cooled preponderantly. 
[0042] Furthermore, it sets to the gear change unit [ according to claim 2 ] equipped with two or more like and 
hydraulic stepless transmissions which consist of a hydraulic pump and a hydraulic motor. With the oil which 
prepared the charge relief valve in the charge circuit of each hydraulic stepless transmission, respectively, and 
was leaked from each charge relief valve Since the inside of housing of the hydraulic stepless transmission in 
which this charge relief valve is prepared was cooled, respectively and one charge relief valve was constituted 
in the charge relief valve with an orifice In the hydraulic stepless transmission in which the charge relief valve 
constituted by the charge relief valve with an orifice is prepared, even if it is in the condition that this charge 
relief valve closed, an oil will leak out into housing by the orifice. Therefore, even when charge ** in a charge 
circuit does not become higher than the injection-valve opening pressure of a charge relief valve, the oil of a 
constant rate is supplied into housing of a hydraulic stepless transmission, and it always becomes possible to 
cool this hydraulic stepless transmission. 

[0043] Furthermore, it sets to the gear change unit [ according to claim 3 ] equipped with two or more like and 
hydraulic stepless transmissions which consist of a hydraulic pump and a hydraulic motor. With the oil which 
prepared the charge relief valve in the charge circuit of each hydraulic stepless transmission, respectively, and 
was leaked from each charge relief valve The inside of housing of the hydraulic stepless transmission in which 
this charge relief valve is prepared Since both the cracking pressure of the oil which cools, respectively and 
leaks the charge relief valve of each hydraulic stepless transmission, and override both [ one side or ] 
constituted in a mutually different charge relief valve The cooling condition of each hydraulic stepless 
transmission can be controlled separately, and it can constitute so that which hydraulic stepless transmission 
may be cooled preferentially. 

[0044] Furthermore, it sets to the gear change unit [ according to claim 4 ] equipped with two or more like and 
hydraulic stepless transmissions which consist of a hydraulic pump and a hydraulic motor. With the oil which 
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prepares a charge relief valve in the charge circuit of one hydraulic stepless transmission, prepares an orifice in 
the charge circuit of the hydraulic stepless transmission of another side, and is leaked from this charge relief 
valve, and the oil leaked from an orifice Since the inside of housing of each hydraulic stepless transmission is 
cooled, irrespective of charge **, the oil of constant flow will leak out in housing of the hydraulic stepless 
transmission of another side, and can always cool this hydraulic stepless transmission stably. Moreover, since 
an orifice can be considered as a easier configuration than a charge relief valve, it can attain low cost-ization. 
[0045] Furthermore, in the gear change unit [ according to claim 5 ] equipped with two or more like and 
hydraulic stepless transmissions which consist of a hydraulic pump and a hydraulic motor, since a charge pump 
forms separately the pump for housing cooling of each hydraulic stepless transmission and housing of each 
hydraulic stepless transmission is cooled with the pump for this housing cooling, it is not influenced from a 
charge circuit to the amount of charge relief, but each hydraulic stepless transmission can always be cooled by 
the oil coolant of a constant rate. Although sufficient cooling cannot be performed if there are few amounts of 
charge relief when each hydraulic stepless transmission is made to be cooled only with the charge relief oil from 
a charge circuit, it becomes possible by mainly cooling using the pump for cooling to perform stably sufficient 
cooling. 

[0046] Furthermore, the oil according to claim 6 since the drain circuit of each hydraulic stepless transmission 
was connected to a serial or juxtaposition in the cooling circuit of like and said hydraulic infinite variable-speed 
drive, after cooling one hydraulic infinite variable-speed drive can be sent out to the hydraulic stepless 
transmission of another side through a drain circuit, the hydraulic stepless transmission of another side can be 
cooled further, and efficient cooling can be performed. 

[Translation done.] 
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(C N ^—^16 1' let";* b>l 6 2' dSffl»gffi 

wsassiv be^* h>i 6 2 - fct^a&H-i 6 3* 
i9ft-^y y-7^/u^6 4* *Bca*iaR:#ie 

SftTV^o £fc> t^hyi62' O^ft^ 16 2 
a ' dte^ y ^ M 6 2 b ' &ffl$Mm-Zf&J$LZfrX& 
■K t'7hyi6 2' 1 6 3' (DRtt&ftfa 

^iLtft-^t-^y y-7/W6 4* 
v^fc««g^tt. s^-*— y-^^/^6 4* 

#tfgO#- h 6 4 a ' t -#cfl!l#— h 6 4 b ' 



5) 4#H 2003-14112 

8 

[0 0 2 7] ^rLT, JJ y— 7^/W^6 4' 

ttx t^fyi62' <£>#£p 162c' 

»1 6 3* (Dtt&ttZ*) tresis if \ 6 1 * CSSL 

7/W6 4' 0-ftl^h6 4a' «Kld»36*SflE* 
l 6 3' ©tt9Wi-fc0 t>*#< tr 
*h>162' ^^16 3' ©#*AtttLT« 
10 »)U #SB1 6 2 c' S/V^l 6 1" A^IRt 

ft^y y^-7/^6 4' *m&'tz>o h 

>162' CO-^flS/K— b 6 4 b ' OSPiai^ 
t\ y y M 6 2 b * O&W-WBSSItt/hS < « 

6 4* o«KSri^ y ^ M 6 2 b ' icj; OffilfiRSix. ^ 
•Y-v^Pir— i?y y— :7^/K/6 4' o||*K:^d*b 

[0 0 2 8] £fc. 62c' £>>Jr— fV^l 6 

20 i ■ ttiBKH:* y7>f7i62d 3a5*WRjE*snT*5 
f^yy-7/^6 4' 3&sHCfcttttfc*o 

Tt>. ^^-y 1 6 2 dtcj:i9— RfiilTK— h 6 4 

a* 2k«*— h 6 4 b f 

[0 0 2 9] «9 . ^-r— SHEIKS 3 rto?-^ — 

v?jEd^-r— ^-r-v^y y^-7/V^6 4* <£>gg#i£ 

iOiK^^^V^tt, ^fC, HST2 0 0£Da^ 
3 1 ft— — S*0»3&S«»S*UT. iH S T 2 0 

30 oooft-v^y y-7/^64' Sr*y^-f^#?- 
t-yyy-7/W«i^, hstioo^ 
-y — y y— s a ? j y 

[0030] £fd, HST10 Oco^-Y — i^y V—?^ 
4Xt^HST2 0 OOft^y y-7^/6 

4<D-jr**v ^^^h^^-^v y-7/<;^^mj% 

L>tc&m^-~ yhltts SI 9 5\c s H S T 1 0 

0Oa^7>^3 1 ^fc© Kwy»?r, K^>IhIK5 7 
&iCTHST2 0 0 0^9^3 HS 
40 T 2 0 0(^^r>i>>>/3 1 ft^?>© Ki/y»^ KUV[e3 

^5 8 &ii:w/^y^T^ait5<J; 5ict^t 

[0 0 3 1] ^^(C, ^-yMIt fcoipfc* 
^i-5r.i1>-C^^ 0 HlOC»t«i|a=yhll4 % 
H 6 <D^&^=- y M (^ft^HS T 2 0 0 v> 
yy- 7/^6 4' SrK^Sftfc^l-v ^-y — v ? 0S& 
5 3fciISf*y ^w^6 5SrK*tfc*J«i bTV^S 0 ^ 
c^J: 9 ft-^ft-^yy^7^6 4' SrfS: 

50 ^tx\ s«ie*o»3^ 
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HST 2 0 0OA^i;y^3 1 ft\zMft1r Z> ^ b k ft 
9 , $S»l:KH S T 2 0 0 ^^-T 5 CL t &X*% <5o 

[0 0 3 2] ^ ill fcJSI- <fc 51-. El 9 Of£3t^-- 
M ic^tfSHS T 2 0 Q\z^-r—i?^*r—i?V y — 

[0 0 3 3 ] £fc. ^5$^_~;y Mtt, SI 2(c^i-J: 

ittSUfflds HST 1 0 0MHST2 0 0<Dti>mmib 
JEE^V^5 2«rSmT«J5fcLTV^o El 1 2 (D^ 

VHST2 O.OO^ttKHrtTSSO, W«te?&3JIfflttJBE 

[0 0 3 4] JftSP/BJfiffitf 52 H\ HST100O 
✓n*^V^3 1MHST2 0 0<D/^Z?^y3 1 (Cg§ 

1 fcJ: 5. v>y y-7/W5 4 : 6 4£rilC 

X, HST 1 0 0MHST2 0 0(Da^^3 1 ft 

[0 0 3 5] ^<D£ 5t-s ^ — i>*^5 1 fcttSWH 

^5 2£\fflV^ HST100 • 20 0 Sr^sp-TS <fc 5 

M^t5:K\ sheiks 3^feo^-r— s?y 
y-7flcfe*Jhf, #fc-«io»i)ftfcJ:9HS 
T 1 0 0 • 2 0 OcoJfrSPSrfTP r. £ Z> Q ^*~S* 
H3£&5 3>6^<D^ — v>y y — 7»£D^<t9HST 1 

0 0-2 0 0©?«&4p«:fir5 J: ^-r-^y 
2*. ^fcftSMBttffiaK^S 2^VNT»3sp«rfi 1 5 - £ 
[0 0 3 6] ft. Ell 2C0$n<^^-v J *ev^ P 5 1 fctt 

mm\^nmmmrti>75 2*WLmmm^ mi 3^ 

^tH^^^M^ipl-, HST10 OcoKi/y^ 

hst 2 0 o<DY\szsk*m.mmm\^tzmm^hmm~t 

[0 0 3 7] El 1 4 5 012 tf>^5£ 

^=5/ h 1CO$0<^^-v ? tK>'^ , 5 1 kttSJ«lC»Sl/| 
ttflE#:^5 2tRtt*:»a\ HSTlOOlcco^t 
— vWu:/5 4SrKH-*:*j« (HST2 0 0C1^- 

-£\ H S T 2 0 0 <D^«?^V^ 3 1 filCf^ft ^-^^ 

^5 2 36^fe*»c»4p»36S«l&Six5©"e. -H**?&*PSr 
tr5r^^pj|gxfo>5o Ell 5[z^-rXo\^s HS 
T 1 0 0 <D KU>iHST 2 0 0 (O Kl^ i SriE9UgE«£ 
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[0 0 3 8] -£7c. Ell 6 \z^-tX 5tc N HI 2£>$n< 
5 lXt5?&ai^ttE#>^5 2£rg!ltfc 

5P^ffiJEzKv^5 2^ s ^Erix-pjT.x HSTIOOOa!) 

l&tfHST 2 0 0(Da^/^3 1 tcft^b 

:/5 lXVftSP«»JE#v^5 2^ft^i-^>- t-C. r 

10 uqS=^ Mfc&H*:: £2S-e#5 0 

[0 0 3 9] ^LT, ^t-^^SlSWSPlM 
ffxKv^S 2<D— HST100MHST200 

^5 2<Dfl6>frS:, HST1001OTST2 00(Dt 

SftSriS-f ri^pTtBt^So Sfcfc. Ell 

5 HST10 0©K^iHST 2 0 0©K^i 

20 5 0 

[0 0'4 0] 4fc s Ell 8{c^i~J: Ell 6<d£q< 
^—v^V^S 13ttf?&SI«aflE*>'^5 2MST 
1 0 Q<D<rx&i?>?3 1WHST2 0 0 <7Vn# 

3 i \z.ftmCtcWr£-^, ft^yy-7^y54?r 

H S T 1 0 0 ©*fcKtf-fc#WS (H S T 2 0 0 {£(1^ 

^ N Ell 8(c^i-«^;$r x H l 9 fc«-*-J: 5 *^ HST 
1 0 O^K^ytHST 2 0 0<OKwv££rjH?U^jg£b 

30 [ 0 0 4 1 ] 

3(»«>?-ir— i?IBIIB:**t^^-r— ^y y-^^/^ 

-^y y— 7^^*r«««BH*^-ir--^y y— 7^ 

40* ^{C^Lfc^T, SEAMRf*^^— i^y y— 7'</^ 

*5-c*v^«t— s^y y-^/W^d^ts: 
#^(c N y y— 7^/w^fc*j«b* 

[0 0 4 2] ^?>{C. lt**2E«©*P<, 
50 hK&^X. #»BESC«BaBW|flE>^ir-y 
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o-c. ^-y ^^tt^-^y y-^^y^«j^$ix 
fc^-r— w y— 7^/u^K*te>*jxs»EESC*s3gji 

«M=:*3V^tt. gE^—i^y y— 7^y^3&sBHlS*:«tt 
#y-ir~5?y y — 7^^©H#flEJ: 9K< ftfeftv*# 

[0 0 4 3] £<bt£. »*® 3 E*<D*n < , ?ft£E^>^ 

—^y y— 7^vw^e>aifflufc»fcj:5, 

y y-7^^3^Httfe*t*»jE*^a*3i«<o/N!>^ 

[0 0 4 4] £t>fcl N ff*^4|EttcO$D< s ^iE^^^ 
4: ttffi* - # i: ft S fflil^ItfiS * fc 

A«a**»<^-*— ^EiKicd-y y^^s-utt*, &=f~ 

[0 0 4 5] »3ftqi5E«<DjP<, f&JZtf^T' 

t ?fiH-=e— * i: 6> ft £ ttEASaSBttfrttM 

O/N^i/v^Sr/^iPi-^O-C, ^lelS&^bO^^ 
^yy-7ilct*Stif, **c— 
O^ttffi^a^J^Bo^SrfrSrfcds-rts. ^ 
-i^B^b^-v—^y y-r7?ftco*.|rJ:9#}fiffiS; 

«6aaEis«o?&spsrtT5 i5i-L*:»&, ft-^yy 
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. -7i^>4 t +#ftft«i§r?T 5 r <h ftv^s, 

•c+^ft»SPSrfr'5 ^k&^mtteZ> 0 

[0 0 4 6] ££>iC N »#56|B«W>#I<, ItTlB^JE^; 
«aaEiteK«0?&4P!iIBK:33i^T, #ttEAjRaZa»R 
©KW/EIBSr, H:^JX^^U^^LfcOT% 
ttflE3*;*ia*3S3S«Sr?&3jlLfc«0»S:, Kv^SBSr 

<o»JE5£ffia*5S«<D?&^S:?T 5 ^ t . S&^ftft 
10 ' ?^P«rfif 5 

[B.soiR¥ftnn] 

[0 2] JES©jRB#^^"^y y— 

[03] «E»»]Bft«^-Y-^y y-^^/^^*ja*tb 
fey y — ^^A-ycot 0 ;* hvsr^i-jE®^!-efc^ 0 

[0 4] Blte«tt5aafr=.=.2y b<£>#HSTCDK^> 
20 PUSS Sr K^lttffi Lfc*/* Sr*-*- [UBB t?& 3 0 

[05] ^■r— i^y y — 7^^oaE*KM4Sr»-t-Ht? 

[06] — ^-coHST(^^ott5 y y — y^^-v?^ * 
[07] ty7^^#ft-v ? yy-7/vu7 f i:i^$ 

ttfc^ir— v*y y— 7^/^Sr*i-fllffiWfffiHT?*>S 0 
[0 8] 8E»»J»W-^^r— i?y y— 
fc^ir— ^y y — ^^Vw^cob 0 ^ h^Sr^-fiEBE-efe 
30 ^> 0 

[09] 06 ^*irtS*3«3-=.y h<D#HST(DKW> 
[B10] -*OHSTRll3V^Ts SJ^7#©ftt)B 

wy7^ s:aH-fc*j«S:*i-*a^= ^ h omg&0 

[011101 0{d*5{t5^5a^^^ hO^-HSTco K 

[012] t?#>^i:W:gUffl«c?frSPfli#v^«rK 
ttfc«j*©*383-=s> hSr^flUBISI-efcSo 
40 [01 3] 01 2|Cj3lt5^=y hO#HSTOK 

[014] 01 2^34^^-^ h(c^o{t^— *OTST 

[01 5] 0 1 4(C*5ftS*3£3.= s/ hO*HSTOK 
u^llIBSrii:yy*aUfc»^^i-lElBH^fc5o 
[016] 0 1 4 {cio^5^^-^^ hco^-^— v^jKv 

[01 7] 0 1 6{C^oft^^^^^ hO^HSKO K 
50 u>|i!B*ii:^JS«Ufc«j«Sr*-t-IlIBH-tfS>So 
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[Hi 8] Hi 6\Cl5tf%&m^--yh{C}StfZ>--Jj<n 2 1 mfrTtt^y 

So 

[HI 9] HI 8 [Zj$\fZ>^m^—y h©#HST©K 
[B20] tt*G>*E*3-=? h*r»-MB*H"CaE>*, 
l y h 
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